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(54) Title: POLYPEPTIDE HAVING or -ISOMALTOSYLGLUCOSACCHARIDE SYNTHASE ACTTS'ITY 

(54) a— f V7ji. h i^iu^f ju=i«S£tfigp3gjStt^^-r*7K'J --i:^^ K 

(57) Abstract: It is intended to provide a polypeptide usable in producing a cyclic tetrasaccharide having a cyclo{-*6)-flr-D-glu- 

copyranosyl-( 1 —3)- or -D-glucopyranosy )-( 1 — '6)- a -D-g!ucopyranosyl-( 1 — »3)- or -D-glucopyranosyl-(l ) structure, a DNA 
encoding this polypeptide and use of the same. This object is achieved by establishing a polypeptide capable of transferring 
or-glucosyl from a saccharide having an Qr-l,4-glycosyl bond as a binding manner at the non-reducing end and showing a degree 
of glucose polymerization of 2 or above to thereby syntliesizing a saccharide having an a -],6-glucos>'l binding manner as a binding 
manner at the non-reducing end and an a -1,4-glycosyl bond as a binding manner other than at the non-reducing end and showing 
a degree of glucose polymerization of 3 or above without substantially elevating the reducing intensity': a DNA encoding this 
polypeptide: a replicable recombinant DNA containing the DNA encoding the above polypeptide and an autonomously replicable 
vector; a iransformant constructed by transferring this recombinant DNA into an appropriate hosU a process for producing the 
polypeptide; and use thereof. 
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pHB. 0. 6 0 -^rSUnir ^^^i^lZiSl^X . \ m M C a - ^n-^T . a^'^ 6 
20 0°c JUT[C;^JgS^^^:&-r^o 
( 6 ) p H ^ ^ 

4°C. 2 4rZ^mU^ir^mi^T. pH$^5. 075M$*)10. OOgai*! 

iz^^ p H wr §o 
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* Ut'^X h U VJl/ h "r^rT. h U >s ^Jb h :t U M tJ: if (D ^ M 

^> nL>+f'< A^i:<Di^ni-fmm (ec 2. 4. 1. is) TMsu 

/^:i^S^ffll^S :i <»:'folSi:tT'^^o TS^ - izX"$^mLtzU^:^^m<^ t L 
5 T . m7.\t. ^/\y Vzf <P • /J- 3^ • 7 5 U — V X • 7 > K • U b < 5^ -y 
K'XV'+f'fAX (Handboo'k of Amylases and 
Re I at ed Enzyme sJx n — =E y - ^ U (^^) (1 9 

8 8^) lC|St£$nT'«^i>x Hf(EC 3. 2. 1.1). yS 

-75=5— -if (EC 3. 2. 1. 2)>VJl/hhUPj--X^fi}c7$7--fe' 
10 (EC 3. 2. 1.116).-7;i/H7^h =y :^ — >t.^J^r 5 ^— -tf ( E C 

3. 2. 1. 60). — x^iS7S^ — ■^z\v';^h^ + ■tl■7t• 

— ::^&;S7 5 7 --If (EC 3. 2. 1. 98) 1Siii<OT ^ =7 --^X'lr^m 

ZfJ\^=7i- — izi3. 2. 1. 41). -TV 75^ — -t' (EC 3. 2. 1. 
15 6 8 ) tS:i:(DMm^tJJ''Jmm^i'^m^it^Zt%mMV$>^amMtLX 

(Dmmit. to^^izL. ^\^m. ^ts: i:<Dmm{z&^T^m±^nx&^ 

20 D E 2 0 JUT. L < 1 2 JUTx MIZMk L < 5 JUT*<$?ii 
T-g)^o SK;l^(i!f#lcpi:^$ n/cClNo ^?iJ^[i\ 0 . l % (w/ 

w) (JUTx :$:a^$i»T-(i. 4# IC ^ l^PI y . r% (w/w)j ^miz r%j 

i: -r 5 ) (Dis^'Mmm^^t LxmK.^tzi^'^x'^. ^^^(ommKmitm 
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5 ^ (Z) U ^ 7'' 5^ K ^^(DSHlCj^ffl $ i±T^i;5c Lfca - < V v JU h 

10 ^cA^iox *^BJ<D7l? U K «t a - 'T vv Jl/ h -> 

'J zi ->f >(D7K5§JSC2^^B^tD/n U ^3/5^ K (i: a - < V v h vJl/^ 
75^' 11 ^ y 3 0 % j:i ± <D IR ^ T s S /c. U =1 - ^' >o It (i H ff^ 

( 1 ) :^mm(D7f. V ^Zf ^ it. $^m7Z?^ti^<D^'^m^t lt a - 1 , 

-1, 4 =] -> L . ^' =] — ^S^ftbog^jlTt^iffi^' Ji' - 

6 <i7XM»IC^TF^^f^$ i±s #^3l7c5l^4ffilCa - < V v ;U h -> ;u ^ 

(2) a - -r V -7 Jl/ h v^L^f^^mii. l^itTU^i^lZ-r V -7 h -> 

25 ^ Wr ^HSIZ^tffl (Z) -r vv Ji/ h >> « £ . -fill © ii tc ii^ M 
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-> J u » ^ wr § li M ^ i fijt -r ^ b • • 

(3) a - -f vv ju h -> jufe^^mii. ■5-©^^jl7c5i?^i;i-i' v-7 h V 
5 efc ^ T-f V V' ;u h - 1 , 3 --r v-7;i. h vJU^^HS^it^i^tiD y gl L> 

( 4 ) ( 3 ) {Zli^K,^X< V JU h V JU - 1 , 3 - f V v- ;U h V Jl/S^ ^30 IJ 

^^ntz'^(DmMu. n^. ( i ) ;6^e» ( s ) oj^^c^i^fi-r s c i: {c=t ^ 
10 ±mLwm^ti^o 

i:i±. mm Lfz J: z> iZ, ^ CD U ^ ^ ^ K <t a - vv JU h -> ^ 
Jg$*j 1 5 %(DmnU^^M^iZ. *:^B^(D7}? 'J -Ni^^T^ K (t a - < V T ;u H 

5 %(Dumx-^'-{xmmi3^m^ri^ t z^. m \:^mi^x:$:^m(D7n u ^z^r- 

K <!: a - w ;u h -> Jim^PB^^ iz -> □ v ;i/ h 4^ :^ h V > -if ^ 

^^tz^j (Dm^tmm(DiiRm^w.izm 5 T^mm o %Mibxm e onm.^^ 6 

5 %lz^X'Mib^ Z. tf}<X^^o 

25 6^1 znibmmitmmi^&iz^ ijmmLxmi^i^in^o mmyjmt 
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b "7 y -{ ^ y ^^:h =y ^ u V ^' ^ ^ - . ti 

5 iglZct :?)^^glJ. ilJg/cC^pB^^'tetl^ Wr^MlCcfc ^^ii. MICli. 75^- 
2 . 1 . 3) iSiil'^a-^ }\^ni/^--\z {EC 3 . 2 . 1 . 2 0 ) & «»: 

fi*]::*^S^M:^;± (t UTIis -r :t > 55^:^3 ^a^^pv h^y=7-7-f —if^mX' 
s -f^lj;!!**. 4#ISBS 5 8 - 2 3 7 9 9 #4i$g. 4# TsS BS 5 8 - 7 2 5 9 8 

mi^Fe^^Tx. iajt9 5°cjuTv m^L < i 0 7!jM9 o'ccommx. 
■r ^75->s<i: uTiix mz.\t. n -J <7n^:^)i^^ 'Mmmtiii^^, ^m^m 
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:fj^is.i:(0<^^(D-H'ik. SLlt^^^^Ws'tm^t ^•)5'^t LX\-^. i^miJ}^ 

@4i)T^nTl^?>o z(om. i^fn i^^) =f^^ V u vm. 

10 ^^-y "7 u ^ ^ 7. V ^) n.. v^p■5==^^xh7>^^ ^ u-y =7 <7 ^ ym, 

^ H K s f tj ;t li\ # £ 0? V JU ^ h U > (f: ct [C & (D -> □ 4^ 
15 X h U > L/cjlSI&g|5^rJ5'fi¥#lT'«)-5T4)ffllN^ Z. tt<X^^o 

a - ^ j\y zi '^-^r-^izj: ^xmxmiz^m^nt3:i^z. tf)^f^ . ^nm^ 

n^it<^{DHms m^aWi±Mt Lx ^mm-t^z tt<x^^o m\z. m^^ 
^mummmi^ii. mm. mm<D^m^^nx&^j . '^-^x^Mfji^^n 
T'S>5o ^'■\tmm^^em^u(Dm-^iz[t. -^}\^=?y. t k □ vx,^ jut. ^ 
-■5^, 7n u f - ju hf □ u Y yt^}i(D^^^nt^m\.x^ns li^xi^tzfij^ 
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— 7. (a. q: — hU/\P — 7>s a , yS— □ — /3 , /S-hl^/Na 

10 -7.). 41 g s. — >f JU zi - , V t* h — ;u > V Jl/ 5^ h — JU ^ t K □ 
:^ V . x -t^ bf 7|- -> k s a - u n v 7^ t tI* >> K ^ =7 ti > 
^ U ^ U 5^ > ^ V — "7 -5^ V , L - T /\' ^ ;u 37 X - ;u 7 ^ - > ^ 5^ 

15 mrs: i' <D cfc ^ ;2:iiM".^J iljfffl-r^^i^T^^o iUtJtt. xU7.y 

;u s ^ -> 'J h — JU . V -5^ h - Jl/ i: CD-fg :^ □ U - -H-R^J^^^ a - i7 U =i v 
X 5^ t' :t V K . V — V > , L - 7 :^ /\' -7^ - L - -7 X - Jl/ 7 ^ — > 
- >«7^JUXX-5^JU. tr'y:?3U>. 7-tzXJl':77AK;&CP7.i>vP-7>/ci:(i:(D 
1 ffiXIS 2 fIlU±(Dig-H-i*Jt-H-i*ii54(i:#^ LT^ -(g :^ P U - "& 1* Jjef X IS ^ 

H fC, :$i^BMc0 7r. U K ^ ffi l^ T n ^ ffl H Z ti ^ ^ t; 

25 ^^m(D7f^ u \^ ^mK^^xm^n^m-^tBmxiinn^'^t^m 
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<om. -sTzycom. m-^m^n. tf*y^. -5^ - ;u -> n - , □ 

10 7K#Sx i^3E^ -ifU-. M^/S: t' (0#Mfnm^. /\* > x tf 7. >r 

-yhx i'^-y:^f— , — . ^U>x — ^ "J— A. — 

K ^ 'J — A s V 3. — i> ij — A X -7 37 ;i/ X 7f^ > V? >:r — s K — ^ *y s 5^ 

^M'^M^. T ^ ^) — h., v-v' — ^ h 7^ tcOpYsM. ^MO'^ u -J 
15 T^^t^ ii<D n -yj Ztm. Z! ^ — X k- ^ ^-±^y^y^ — XV. 7 

Jl, _ /vi _ j;, [. ^- ^ _ ^ ^ V? ^ A . V — V U — | ' , "> □ "i::^ >t x 

f\ix^ v--b — v;te<if(Z)^lSlSgp°p|l. n^/NA. ^^v — -b — V, :*3 y' 7fc 
■t^ib. x>^<'<D<;^^■J^=FL^ ^^^^ ^-fs xt:/ii:<!:<z>fflM/d;<i:(D#^^i!* 

i^x is«x lijmx ^?>tox ^^ifxm'^^ti^mmm. mm.. Tttx 

htJ-^iJ^s n > >^#^{:<!:(D^.m:^l&s #L^S.x ^1^. iTm<D 

mm. &mm. ±imjis >ws^ mmm. ^>ass t- - /j: if <d 

25 anSfs =ii3Tx i^zL-x. ^MIJ;^4x ?L^t>:5i4x ^imm^ntJ: H (DM 

3f 'J > $ ^ , |. >^ _ 4. 5 ,y ^7 , gP JS IL - , fiP 
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10 ^B^m. '^m.mt Lxit. ^^m^^. r^^tji^^i^mi^^m^m.TSt^'^m 

■S' — 'yz.ny-a^ 'f>;$' — •7xn>-/?x -{y-p — ZPx.ny — r. '^"t 

T • :t-^'n->7. • y 7 i7 ^ a, 'y^T • :t-^nvx • y 7 C -P ySx 

>7 □ -7 7 — V J^^PflitS^. □ □ h ^ > 7. 77 T - T 

15 ^ — . -r > ^ — □ -f > I I (J: <D U > Tfx :^ -f > ^ W;"^ . -r > -> 3. y > , 

i:<©7n >#:h j^. B c G ^> -5^ > . B^^ligi^':? ^ ^ > . li L ;^)^ ^ 

> s 7f. U ^^■3' ^ 5^ > > mW. i&iUM h V < K s /\:7'^/L«m^ t I- fejg 
-> > /d: i'c^m^ifelS'^^;'^. 7 5 > . U tTC 7 ^ t' > ^ L - 7 X □ Jl^ t' 

^$>#WjSs EPA. DHA, T ^ =^ >m^i:(Dm^^mmmsjjm:5L 

IS (7) X ;^ 5^ U/N°--fe\ xt.-?^^ — -fe'. O □ 4^ ± - 4z\ zf n 

25 7--t?. yS-7^^ — -tfx ■<V75^--t's ti ± - -if . =yp'p--^tSi 
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□ X X =lr*7> ^ -i^OTltU :^ Hi =^ 7. ^ i: (D xmyilt a — ■\' fj — :/£ if <o 

fi£-r 5^T'<Dx^iz#w# L«>n(f J; < s m^. mm. mm. m 

mm. mm. m.^. m^. '^m. mm. '^^A.-mtff. mitfj:i:{ikm<o 

10 ^ L < lix 1 %JU±i: ■r^(D*<0iST^So 

lUTs /<^Ji^^ y n t: X7f. JU ^ C 1 1^ (PERM BP-7 1 44). 
/■^^Jl/T. ^'□t*^7|?;i'::iN7 5,1^(FERM BP-75 9 1 ). SD^'T 

;u^o/^i7^— • ^^Jn^7t^ji.5:;?.A ^ 9^ (ferm bp-7 590) 
A^mmL fcm^^M a - < v v h ::imM^]^mMi^^^^mT 



20 Hl^-f^J 1 /< -»u ^ a 7. 7f. j\y 7. c \ 1 S 3fe a - 'T w ;u h V ^ 
rr-y-t^— xhj 1. 8% (w/v). u>^x:f3y'i7A0. i,% (w/ 

25 V ) . U >.M — ^hU-^A - 1 2 7Ki^0. 06% (w/v). gitM^l>'4iv 
'j7A-7 7]c^O. 05%(w/v), ;&D>'7jcj{)^e);&^j?g#:J$±tli^, 5 0 0 m 
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I mE.n :7^XD(C100m I -f-OXn. 7t - b ^ - yV ] 2 } 'C . 2 
27 °C. 230rpmT'48 B^H |Hlg^l:Jgg L «fe> (D ^ a±^« t U o 

#S3 0 L<Dzf 7-^ y ^ -izm^m(Dm'^tmm}^<omm^fff^ 2 o i a 

5 tiT. *Bfi;^S®s ;^iP LT.Sg 2 7 °c <!: Lfc^. 1 % ( v / v ) 

^^SLx jag27°C. pH6. 07!fS8. 0(Z<^-SOO. 4 8 B^^il^ 

V ;u h V Zl^iS^^^^iS-r^liiii^ 0 . 5 5 *fu/-m l a - -f V 

10 >b^m (10. OOOrpm.SO^ai) L T ill IR L ± jt iii^ 1 8 L 
miS^^ Ltc t z ^\ a- - -f vv h -> ;u ^ ;u =i 

$<]0. 5 1 ^ii/m I (Jf^,T&'r4*^ 9 , 1 8 0 mCL) a - -< V V' ;i/ h -> 

2% (^Ar/v) <i:;ii:^=fc^l 00m Mit^|iffi>j5 (pH6. 0 ) iZ^M^ 
itmMy^t ■?-<Z>SK>S 0 . 5ml \zmmm O. 5mlttl;tT. 35°C 

fix -^rCDSJ^SJ^i^tDv;!.!-— 7.#M$l^ig^ig#^n-7K^7'^3''f — (hp 
L C y^X'^Mf^ Z tlZJ: o T^To tzo a. - }VV -> JU <f ;u zi iia^ 
fijc^^^ js-r^ 1 mfili . JifgO^fi^TT' 1 ^F^C 1 u.=t >V(r>^ \- --^^ 
±^-t^^MMt LfcolSi. HPLCIi.rShodex KS-80 

25 ij (BSfnmx (^) wD^m^^s ti^ i^'^me o°c. itiij^ct lt 

7jc(D;jiti$ 0 .. 5 m 1 / m i n 7i(.(D mi^X'rr . li tFf It T R I - 
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8 0 1 2j (mv- (^) 1^) ^mi^xn^-otzo 

/v) t&^J:o^Z^ OOm MSIe^M®}^ ( p H 6 . 0 ) tc5tli?$ -ItTS 
g>^<!:L.-^(D*K?^0. 5ml iZ^miS 0 . 5 m I inX-T. 3 5 °C T' 3 

ZtiZjzlJ ^Tofco a - -r VV h iy Ji'B.^mm(D7S'\± 1 M^ilS. ±IB<D 

10 H^^IJ 1 - 2 $P^^i!^^^^p°n©ii^ 

LT4°Cs 2 4 B#F^i!E!tM Lfc^^^ (Di^mitm^^miL^-S^m X ^ 0 , 0 0 
Or pm. 30-5^ fal) LTIs]lRLl OmMU>^ilg®^^ (pH7. 5) (Z 

'Mm^ik. mmmy^izs^ Lxmtff Lxmmm>i&m 4 ] emi^mtzo c<Dia 

15 m-mi^li. ex - y ^ JU \^ -y JU^ Jl'ZimM^^Wmm^^^m 8 , 4 4 0# 
{S> a - < VV ;u h -> Jl/^^^^7S'|&^$^ 2 8 , 0 0 0 m<S^^Ta^fco 

C<D|i^^j^^ ir-tz-^Tt' — X (S e p a b e a d s) FP-DA 1 3J 

fco a - ■< y ^ )i \^ juif )i.:2ms:±!^mm7s^^^. a-<vv;i.hv 

20 JUe^^^Jg-'ttJ^^li. 'fsrn'fos r-fez-^t'-XCSepabeads) FP 
-DAI 3J1 ^" JKZ(ii35«-t-r fC. Pl^Mj&'i:^[i0FP-S«il^lC;!^i±J$nfco 
C(D#^i3S»H:J5^^[sIiR IMgit^^'^tilOmMU >Mlii®?ig ( p H 7 . 

0) \zt4LxmmL. ^(Dmmm^Mit-^mLx^mm'&:^.^ . i^^y^ 

'JJU(Sephacryl) HR S-200J^'Jl'(yVv^A.7T 
- JUfi 5 0 0 ml) (C^at Lfco r -tr :7 7 >7 U Jl. ( S e 
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• phacryl) HR S-200J^"JKZ?S^LsgSt^lM;t»^bOM 

0 mM;&M=) 1 0 0 m M (ZiiJt±#-r § U z: 7 ^ X > h T* j§ ttJ $ it <!: 

C 5 ^ a - < w Ji/ h V ;i/ jS'tt^ ^ <!: a - -f vv ;i/ h v zi 

7 ^'.v V X > h ;jiJt;!)<^ 3 0 m M#ifio:)®^(C:|tt±l$ tlfco ^ C T s a- 

10 ^/^ttH^s^ii: ^<ij3ijizin|jR a - y ^ )\^ V =^ )\^<r }izimn±m.nm7S 

^i53-?ili^^^n°n LT-€-n-eti!fi]JlR L. :in 6 S ^ S SU >Sr, IC ^ L 
^ It <5iJ 1 - 2 :^ }^ T fc a - -f y ^ ;u h -> ju □ !Ki M it ^ 

^ wf i)SP^*f 1 Meit^^^tii omMu ymmm-}^ ( p h 

7. 0) IC^LTM^IffLs ^<Dfg:^?^^ig/Cx5?-^ LT^jg:i|^!l^l^.^. 7^ 
Jlz-hay"? — ;i/(Buty!-Toyopear I) 65GMJl>r;i/ 
V— (^) m) ^ffll-^fci^7}ci7PVh^''^37< — (>rJUS3 5 0m I) (Z 
#tLfco ^^^Slt^^J-Ii. r3^7^Jl/-ha/"«-;U (Buty l - Toy 
b p e a r I ) 650Mji ^-»KCI!S^L. igif^l MA^e>0.M^C;aJg^£T■9' 
U - 7^-^ vx> h T'jt!±i$ -t+fc i Z ^ . ^i^ilMJ^o'. 3 MMJ£T'® 

:L(om^mi^^ 1 MSit^^^t: i o m m u ymmmm ( p h 7 . o ) icM 



15 



20 



25 
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ephacryl) HR S-200l.^)V^ mX^tz T":? -i -"r 'i — <7 

5 itStis 1 [c^-To 



m. 1 





a - -< V -7 ;t/ h 
V ;u ^ ;u =] ^ g 

(■^15) 


a -.'f V Jl/ h -> ;i/ 

(^iiE/m g MS ) 


(%) 


^ fi -b 


9 , 18 0 


0 . 14 


1 0 0 




8 , 4 4 0 


0 . 6 0 


9 1. 9 




6 , 6 2 0 


1 . 0 8 


7 2. 1 




4 , 13 0 


8 . 8 3 


4 5. 0 


7K ±1 ^ A |±1 ;S 


3 , 3 10 


11.0 


3 6. 1 




2 , 0 0 0 


13. 4 


2 1. 8 



10 5% ( w / V ) ;! ^ tT: tj y /7 ij ju 7 5 K € # t; ;i/ mM;7lc®) J: ij 
T' S> -p o 
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'S^'mmmmmst^s i MsiE^^^t; i o m m u ( p h ? . o) 

5 y'C — ;U(Buty l-Toyopear I) 650MJ >f Vl' ( ^ V - (^) 

WMf^'\^f^i^\ts - ha-'N° — Jl' (Butyt-Toyopear 

1 ) 6 5 0 MJ! ^'-(KzqS® Ls «it^ 1 M b 0 MlZ'^m'M'p-t ^ V - 7 y 

10 iD3|s:^^jg'i42^-riii^3'^*toiiii!R ufco :: (D HI $ 1 M $ ^ 

1 0 m M u ymmm^Jk ( p h 7 . 0 ) iz^^^fr ^(Digtif>^^jS/i>^ 

LT^jgii^D^IS^^x ir-b:77i?UJU (Sephacryl) HRS- 

2 0 O J ^' J\^^m\.^tzT ZP ^ - "r ^ — U-7 \^ <f =p ^ — ^ffll^Tm® L 

15 ir ^■'mmU^u<om^m'{±&. Jtj&tix »K^S^2iz^t-o 



335 2 





a - -f V -7 Jl/ . h 
V -'t' ^ f5 ^ ^ 


a - •< V v- h v- 
(m<i/m g MS ) 


(%) 




3 0. 4-00 


0 . 4 5 


10 0- 




2 8. 0 0 0 


1 . 9 8 


9 2.1 




2 1. 8 0 0 


3 . 5 6 


7 1.7 




13, 700 


2 1. 9 


4 5.1 
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10, 300 


2 3. 4 


3 3.9 


7 "7 'f z: -T- ^ 7 A 


5,510 


2 9. 6 


1 8. 1 



mmLtza y-7}[. h jumf$'mms'^mir^mmms,^ 7 . 5 % ( w 

5 

MIr^iJ 2 /-^ 5^ ;i/ 7. □ t' /-n JL' N 7 5 ^ jfc a - -f V ^ h V ^ 

10 ^7-t^t$-:7.^Jl.8%(w/v). U>^-:^U'5A0. l%(w/ 
V ). U — h U -^7 A . 1 2 Tki^ 0. 06%(w/v). SiE^ V ^ -> 
•^7 A • 7 7)C^0. 0 5 % ( w/ V ). SU^*7K/!?^6 ?5:« j^i^^igife e s 5 0 0 m 
I^H^^'vT.ZIlCIOOml-roAnx h^'U — yX-l 2 1°C. 2 

0 Lv :%ip LTs /-^ <^ u\iy.it.i^j^ n7 5^^J^ML. 

15 2 7 °C s 2 3 0 r p mT'4 8 B#F9^(el^ilM*Sg Ufc'bCD^Mig^.t Lfco 

nr. AnMMMs /%ip uxj^g 2 7 -c t 1 % ( v / v ) 

^i^aLx ia^27°C. pH6. 075M8. OlZi^-SOOx 48B#^iim 

JSt4i4S«L;to ±^S^^^ ±^«ife1^(7)^mjS'l±S;|iJ^ L/C <!: Z ^ . a - V . 
20 ^-(U vJUif'JI/ZiaK^^^^THt^li*^ 0 . 3 4 ^{a/m I a - •< V 

/C^^gi (10, 0 0 0 r p m , 30 ^Fe^) LT iil IK L ± 5t 1 8 L 
^SI^^JUJ^ L/C a--i'V-7JUh v ^< -'I' □ liH^^^^ jSt^li 

*^ 0 . 3 3 #ii[/m I (SliS'ttSli*] 5 . 9 4 0 ^{S) X' . a - < V V ;U h v 
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)im^mm':^^itm i . i ^{i/m i (.^T^'i^m i 9. s o omiti) v& 
mmm 2 - 1 (Dy^i^x^mtz^m±mm 1 e l ^ s 0 %^mm^7^vi^m 

LT4°C. 2 A mrS^MLfz'i^s ^(Di^m^itrnf^^M't^ii^Wi i ^ 0 , 00 

0 r p m . 3 0 ^m) LX^i^L 1 OmM h U ^ - i^^M® ( p H 8 . 
3 ) illM®ji^(C)PtLTig*lf LTa®^jSi^4 5 0 m I ^?#to 

10 C<Dm^m>^liv a - -f y ^ h JIC^ J\^ZimM^!&mm7Sn=S:m 4. , 7 

\omiiL. a - ■< y -7 \^ ji^mmmmi^^^^m ^ 5 , 7oom^i^^T 

l^fCo Z (D!a^^>^^ THz^'Ttf — X(Sepabeads) FP-DA 

1 3 J ( = g<b!p (^) ig) ^ffll^/c'r 5f >3ci^^' □ V h -r - 

15 — X(Sepabeads) FP-DAISi^r'JKZliiJS^LsQr--^ 
V v- h J\^mfB'Wm7^'\±}&ii^it. f -t t t' — X (Sepabeads) 
FP-DA 1 3 J >r JKZ (S ^ -1+ -T' ^ IC ^ tb ^ n o ^ T . 

NaC l>lJgOMj&N6l M(D'>l^7iX^vX>hT^i±i^E-t±fciC5x a 
V V' Jl/ h V JU^ JH3 «iM&^^^j&t4^53-lix NaC \ (OU - T 

20 y X > h T'^<D>M^7!)<$^ 0 . 2 5 M#ifiT'J^a3 Lfco ^CTs a - W 

iii^e^<i: ^ {® SU iHl iK L . a - -r vv ;u h -> Ji/ ;b □ ^ 
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m^m 2-2 (Z):^;iT*?#fca - < V v ;u h -y juc^ Ji^zim&^^mmm^ 
^m-t ^^ii-mmmm^sh^ i M^^'^^t: i o m m u >^i^«jg c p h 

5 7 1> U ( S e p h a c r . y I ) H R S - 2 0 0 J <r ( 7 V -> A • 

7 -f - ( -^Ju* 5 0 0 ml) ic^ Lfco ^^i§&tefijc-^lix IT -b -r? 7 i> U JU 

(Sephacryl HR S-200J1>^'JHCI35MU^^$1M^^P> 
0 M IZ;E)g1£T-rS U HT v'X > h X cniZ!g!L>Tv v'Jl'hxh^:^ 
10 -:^0mM*Mc)100mM lil 31 ffi ± # "T ^ U = 7 X > h TJ^diS -1+ 

/cctC^s a - -< y ^ \- y JlumM^fit^mjS-t&lt. v ;u h 5^ h ^ 
5i-->l<DU^7^^-:^xv hj^Jg;!)<*^3 0 m M#ia<^il53^IC^ti±S$nfco 
^CT*> iHliR Ufoo CI <D. (si ^ 1 M^iE^^^t: 1 0 m 

15 !|?0^i^.Ssir>'-?-Jl'-h3/^ — (Buty l-Toyopear I) 65 

OMJ (mv— (^) m) efflL^ fci^7K i'n^h^^^-^f - (-^'Ji/g 

350m 1 ) (C#Lfco ^ftmiix fzf'rJl'-h3/^ — )[' (Bu t y I - T 

0 y o p e a r I ) 650MJ ^ Ji^ iZffSlM L . Slt^l MT^^'pOMOU— T 

y ^ X > h T-j§tij$ -i+fo i :i 5 . eit^;®jt$^ o . s MniEx-mm Ltim 

1 M^u^S'at: 1 0 m M u ( p H 7 . 0 ) [ZM^n ^(om^n 

iik^m't^^mLX^m^^^.^. ^-^zZ^T^ UJliSephacry\) H 
R S-200j ^';^€ffil^fc737-rn■r<— ^'□-7h^=577-f-^ffll^ 

. XmMLtZo Z COmm(D^ X 5^ Zf iZ-^l-^ ^ a - y Jl^ ^ )[^ z\m 
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^ 3 



X m 


a - 'f V v ;i/ h 

V JU Jl/ □ li M 


a - -< V -7 Jl/ h V JU 
(¥{a/m g gS) 




mm±m 


5 , 9 4 0 


0 . 10 


1 0 0 




4 . 7 10 


0 . 19 


7 9. 3 


-f yir y x.i^ti ^ J^'M 


3 , 2 0 0 


2 . 12 


5 3. 9 


7 Zf -< — 9- ■< t) 2^ 


2 . 2 1.0 


7.55 


3 7. 2 




1 , 7 2 0 


10. 1 


2 9. 0 




1 , 3 2 0 


12.5 


2 2. 2 



mm L a - -f vv JU 1^ -> >iu ^7 Ji- =1 7}5 'J ^ ^ K ^ 5=« € 7 . 

5 % ( w / V ) ;1 S U T U ;u 7 5 K ^ ^ tr ^' -11^ « m IZ J: IJ ^ ^ ^ 

T $> -:> o 

^i^fiJiJ 2-4 a-'fVv'JUh V Jb^f^^^iste^^-ToTTv U ^•7"5^ K Q 

10 m^.m 2-2 (7>:^i*T'?#fca - ^' V h -> S f^S^ ^ S ^ 

^ift^^^«q°p^^ 1 MSS^^^t 1 0 m M ij V-^i^ffijl^ ( p H 7 . 0) 

ICS* LTit*f ^<Dm^m^m>t^^mLX^^^^^^s ir -t: 7 r t> U J1/ 

(Sephacryl) HR S-200J'^"JI'(7"7->^A-:7tJI''7 
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(>f Jl/M 5 0 0 m 1 ) (Z^ Lfco mm7S't±}^^^lt. r4z 7 7 r> U Jl. ( S e p 
•hacryl HR S-200J>f-'KCI3S^UseSSlM;&M=)OM(C;|| 

5 fco c (DIsIir;^^ 1 Mgk^^^t; 1 0 m M u ( p. H 7 . 0 ) (z: 

(Buty l-Toyopear I) 650MJ >f (^V— (^)M) 
^m^^fzWk7K'> V Cf 'v — (<7-'Jl/jg3 5 0m I) IZ^L/Co 
j^tt^^lix ir3^-5^JI/-h3-'\* — (Buty l-Toyopear I) 

10 6 5 0 Mj ^ }\^[z^m\^. es^ 1 Mt^ho M izii^j^iJ>-r 5 u 1:7 

X> K Xmih^-^tct Z5v 0 . 3 M#ifiT-)#ttl Ufco C<D2^ 

P^j&'S^^r®:5?=^ft«)miR Lfco CKDlHliRJ^^I OmMhU ^ -ilM 
(pH8.. 0) \zm^\.. ^<D^*ff j^^il/CN-J^gl LT:Fj§it^O^!^.S . 
Fx — /\"— Q— K3/N' — ;i/ (Supe rQ — Toyopear 1) 65 

15 ocji ^-ju (mv- (^) m) ^ m\.^tz :t y-^^-h =7 n ^ V d'' =y 

-f — ( ^)\^m. 3 8 0 m I ) Ljto 2t>:^^(i, jf^_/t— Q-h3/t-Ji, 

(Su pe rQ-Toyopea r I) 650CJI ^ )l[Z^m^f 

20 ^^iB°p£D^mjg-tis. Jt.i&'r^^ iK^^S4. icTjr-ro 



25 



wo 02/055708 



PCT/JP02/00052 



37 

^4 





a — < J •■i )v Y 
U ^ 7 T- h E 


a — -I V ^ r- V 
( liz. / m g g 


llT7 T3tT 

(%) 


s -1- 


1 Q n n n 




inn 




15, 700 


0 . 6 4 


8 2. 6 




12, 400 


3 . 5 6 


6 5. 3 




8 . 3 2 0 


11.7 


4 3. 8 




4 . 8 3 0 


15.2 


2 5. 4 




3 , 8 5 0 


2 2. 6 


2 0. 3 



/ V ) ;JiJg7{? U 7 l> U ;U7 5 K ^ # ^' J77c gj Id J: IJ ^<DMJg^^^ 

^^<5iJ3 - 1 a --f vv;i. h -> ;i/ ;H3 li S ^ ^ ^ o ii 

10 "w^^^-'Tim^ T /-^^ > y <7 X # 4. 1 4. 0% (w/v). mm^ta^ 

ir7-ttt5-;^hj 1.. 8% (w/v). V >m—tt tJ 0 . 1 % ( w / 
V ) . >m — i- ^ U O ■ 1 2 0 . 0 6 % ( .w / V ) , eitM v- y -> 
OA • 7 7KJ^0 . 0 5 % (w/v ), St>*7K*^e)iS:S?t#JgJfe^. 5 0 0 m 
I S = =^ 7.U{Z -[ 00m I -To A^x ^— h^^U — yT-121°C. 2 
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O-S^mi^mL. )%W LTx 7 JU:^ □ ^ - • -tfn t'3l^Jl/ 5 7. A 1 9 *5^^ 
mmLs 2 7 °C . 2 3 0 r p m T' 4 8 B$P^ IsJ^flMig^ U ;t CD S a±^g 

OL AnXs *D^igS®s >%iP.LT;SJg2 7 'C t Ltz^. 1 % ( v / 

5 V ) ^^fi SM2 7°C. pH6. 07^1^9. OIZf^BOO. 48B#Fb^ 

(10. OOOrpm. 30^ f^) LTHJiR Lfc±jt*^ 1 8 L © 
(iift^ 1.06 miiiXm I ( Ji?S,^'r4$^ 19, 100 ^{5) T > a - -f V v ;u 

m M ^ U -> > - N a O H MWi}^ ( P H 8 . 4 ) ^^^^fcJ:i^. H^^j 1 IZ. 

20 ^^^j3-2 ^^'mmmmmsi,(Dmim 

mmm a - i (Dyj)^X'mfci^m±mm i s l ^ 5 o %g&^arLS;-^T-ig*iT 

Orpm. 30-^^) LTHIlRLlOmMh'J:^ ( p H 7 . 

0 ) izmmm. mt^mmiZ)ii^LxmmLxm.mm7^m 8 5 o m i ^^#/co 
1 o#{a^ a - ji. h -> ^ufe^^^si^^iiitj 1 5 , 7oo^{^L#^T' 
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t^fco C©5a^^jg^ irDEAE->a/t-;U (Toyopear t) 6 

50 sj >fju(mv- (n) m) ^m\.^tz^ ^ ytc^C V <f - 
(^';uS3 8 0 ml) iz#t U/to r D e a e - k a/t-jK t 

oyopearl) 650Sj>r;i/yJHC(iU5^Ux NaC.I;BJgOMz!)^ 
5 bllVKD'J-T^y^i^xy hT'Jtiii^-ltfciZ^. a-'rv-v';ixhvJUi7 
A Zl|iSi^^^j^'|!i^^{i. N a C I U -T^^i^XV hT*-?-CDiSS 
;6<**I0. 2 M#5fiT->titS Us a - -f V v h -> ;i,^f^^^,^14fiJ£^(i v N 
aC l<7)U-7i/=7i>X>KT'^<D;MM;^)<^^0. SM^ifiT'jgttiUfco ^ 

10 V JUS^SmS'l4iiir55- i: S ffl^ij IzmiR Lx a - vv ;i/ h v JUi UK 

^^#0 3-2 <Dyj}iiX'mtz a - -f V v h v Jl' ^' □ HS^^^^/^tt 

§^!5^"lw i!^^^ap°n ^1 M5^,$e^t: 1 0 m M U >M^®j^ ( P H 

20 T^'UJU{Sephacryl) HR S-200J^*Jl'(7v'v^A- 

7T-'^v->7'•/W5^-r^' (^) ig) ^ffll^fcT:7<-■5^-f — ^>o^^t^7' 
^ "7 ^' - (>f 5 0 0 ml) iz-fft L/co ^^JS-S^^lix 7 V JU 

(Sephacryl HR S-200J! ^*iHZB5» L. BlE^ 1 M dM=> 0 
MC;lJg<gT-r§ U xTi^^y x> hT'i§t±J$-t±fc<i: Z5x a - -f v v ;i/ 

26 h V ;!/ z]mK±^Mm7s'\^it. ^i^(D u x t ^' ^ v x > h mmt^m o . 
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B.M°a t L1:lo c (DlHli©# X (j- ^ a - -r y-^ ju h -> d 



5 





a - -f y v' ;i/ h 
V Ji/ JH3 S 


a - 'f V V h V ;u 
(^{i/m g 


. (%) 




19, 100 


0 . 11 


1 0 0 




8 , 2 10 


0 . 4 8 


4 3. 0 




6 , 8 9 0 


4 . 18 


3 6 -. 1 




5 . 2 2 0 


3 5. 1 


2 7.3 



5 

L a - < V -7 JU h V Jn:^ ;H3 liMi^^^S ^-Zf Y W^^u^ 1 . 
5 % ( w / V ) ilJg .it U T ^7 U T 5 K ^ ^ t ^' ^ ^j7t. 11) (Z ^^WmU 
n°p<D^g€^^ L/C i C o s MS/^> K li^ — Ti5&g{DlS<„\:t^ U '<7^-5^ K 
T o 7t o 

10 

IIM<?lJ 3-4 a - 'C V v' ;b h V JU^^^^Jstfe^^-r ^ 71? U ^3^-5^ K © 

55-iftl^^^!^i5a^. 1 MS^^^^t; 1 0 m M y y ( p H 7 . 0) 

(Sephacryi) HR S-200j'tr-'l'(7'Vv-l:'A--7TJUV 
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(-yJUMS 0 0ml) [Zi^.LtZo mmT^^lli^i^ii. ^ 1) 7 <? )l (Sep 
hac.ryl HR S-200J ¥ )\^ [Z^M L\ 1 Mt^i^ 0 M(CilJg 

^ 6 





a - Y VV K 


a - W -> 
(^iiL/'m g g 


(%) 




2 8, 8 0 0 


0 . 18 


1 0 0 




15, 700 


0 . 9 7 


5 4. 5 




7 , . 1 3 0 


4 . 0 1 


2 4. 8 




1 , 8 0 0 


11.9 


6 . 3 



^5- iit ^ L /c CK - -1- y -7 ;u h -> jUs ® ^ '|± ^ "T « ^ ^ ^ b°p ^ 7 . 
#^!^S^ffll^Ts :$:^B^O a - -r V ^ ;u h V Jl- iili g i£ ^ ^ ^ 
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— X^ ■^Jl'i'^Zf'P^t — X, -r V V h — :^ X -< V Jl/ h h V — /\* 
y— <V/^/— :7.s HU/sn — Xx Zl — — Xx --tr'P — 7.s 
:thU/\a — -trnt;f — 7.x -^'vf-tr^i- — ::^x v-^u^^h — JUx vjl^h 
hU-fh — ;Ux vi' h— Xx 7^a — 7.x xjup — 7.x -t^^^y— 7x ^ 
5 Ji/ h -> Ji/ =1 -> K X < wji/ h -> Ji'i^'Ji/Zi V K ^^t;>t>^^l)li^ Ufco 
zn6©J§?SICx ^l^iJiJ 1 - 3 ©:^;4T'?#fcA-?- -11/::^ □ f 7 7t? Jl/ 7. 

^. S X X (i H ^^J 2 - 3 © ;k T ?# /C ^ -'U 7. O f .7. /f; JU 7. N 7 5 ^ 

- < y h vJu^^juai^S^t^S^Tt? u ^3^5^ K^B°nx ^ 
10 mms - 3 (Djfmx'mtzT ji':^n/<.^ 'p- ^^pt:7rxju57.Ai9^fi5^ 

lI^c?> J: -p (zii^ Lx cn^so-Cx pH6. 0 (7JU7.D/<tj"S7- cf 

□ t' tTx S 7. A 1 9 ^fi5tt(D^m(Dlt-^x p H 8 . 4 ) T' 2 4 B^F^'ltffl^ 

V ^ =7 ■< - (lUTx rxLcj irBs-To) ^^TTiojto mmm%t lt 
n - y ^ / - ji/ X tr u > . 7K>M;i^ im-mit 6:4: 1 ), jts U - h ch 

LTr4^--tf-'KrJl.60J| (7Jl/$::fU'— hx 20X20 cmx ^Jl/i? l=±^ ) 

2 [llMr?g Lfc^^x ^ -;ujsT*$iM^^fe L!|ti±3 Lx -?-n 

20 ^'n(DaMi::M-r^^^{tffi<Z)WM€5ifB Ufco iSm^a7(i^-ro 



2S 7 









N 7 5 i^.m-m 


A 1 9 i^m-^ 




+ 


+ 


+ 


•7 -lU h h U :t — X 


+ + 


+ + 


+ + 




+ + + 


+ + + 


+ + -i- 




+ + + 


+ + + 


+ + + 
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■7 }\, Y rs. -ijr Zit — 


+ + + 


+ + + 


+ + + : • 


v ;i/ V ^-iJ 'P — 


+ + + 


• + + + 


+ + + 


■i V V h — X 








'f V -7 Jl/ h h U * 

— X 








1% J — -^ 








< V / — X 


+ 4- 






t- U /N □ — X 








□ — V t :;}■ — :^ 


+ 


+ 


+ 


r. □ — 7. 










1 


1 




■b □ t' :t - X • 








/f V -5^ K :3t- 








V Jl/ ^ h — JU 












-1- 


4. 










X □ — 7. 








X □ — 7, 


+ 


+ 


+ 


-te -7 4^ >' - X 








V ;i/ h -(i/ a 

V K 


+ + 


+ + 


T — r 


-f V -7 Jl^ }- -> Jl/ <?• 

-il' a -> K 









5 + + SK<D:^n-s'y h ^^^c U U . -(fe (D ^ ^ 1^ ;?)^- ^. to e> n ^ ^ 

+ + + S«(D;?.;t?-y h A<I3 <i: ^<i:m5^ -ftiJ © ^ 4^ A< fg to e> ti 
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=^ i^^tz^) 2 ( -7.:SlZ}--^ }\^ h h y =;[- — X7K;t?^cDil^). 0 .. 

2 ( v' h -5^ h ^5j-->!>7X/^?^Oit^)s 0. 1 ( V JL. h ^ 

yi--y^7)^my^<n>i^'^) -mx-X . 3 5°c. pH6. o t- 8 ^P^^t ffl ^ -fr . i 

0 0°CT-1 0 55-PB^<^Jf LTi^fo^#jh L/Co ^O^^JSftvj^O^m^S H 
15 P.LC5S^ffil^T}IJJ^LfcoHPLC{isrYMC Pack ODS-A 
Q 3 0 3 J {(^) -r X A ->-l^) ^ A S 4 0 'C . 

ilM^ LT<Z)7}CCZ)jmil 0 . 5 m \/m i n (Z>^^i^T•/(TC^^ It thl (i ^ s S Jir 

it rR I - 80 1 2j (mv- (^) i^) ^ffl^^T^T^i:^fco ^(bu^^m. 

8 iC^f o 
^8 



^5 T ^ ^ L H 

Soft® 


— 7. 


Jl/ h h U 


•7^ K 7 - 


S H V Jl/ h V 


Jl/ □ — X 


8 . 5 


0 . 1 


0 . 0 


0 . 0 


V ;u h — 


7 8. 0 


17. 9 


0 . 3 


• 0 . 0 


V h h U Tj- — 7> 


0 . 8 


4 5. 3 


2 2.7 


1 . 9 




0. 0 


1 . 8 


3 5.1 


19. 2 
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h ^ y 'P -t — 

7. . 


0 . 0 


0. 0 


3 . 5 


3 4. 4 




0 . 0 


0 . 0 


0 . 0 


4 . 6 


•< V "7 ;u 


0 . 5 


0 . 0 


0.0 


0 . 0 


J'^ □ V Jl/ ^ -Jl/ h 
— 7. 




1 . ^ 


0 . 0 


0 . 0 


□ V Jl/ -7 Jl/ h 
h 'J :t - X 


2 . 4. 


3 1.5 


6. 8 


0 . 0 


X 


0 . 0 


2 . 1 


3 0,0 


11.4 


Y 


0 . 0 


0 . 0 


1 . 4 


2 6. 8 


Z 


0 . 0 


0 . 0 


0 . 0 


1 . 7 




0 . 6 


0 . 1 


0 . 2 


0 . 0 



^' n v ;i/ v' h — X . a - -r w h -> ^' Ji- □ — ( ^ij S s 

^' )in =;y ju h h U ^ — ^ (i . a- - -< V h v v ju h — :^ ( SiJ 
^ . 6 ^ — o - a - =] -> ^ h h u ^ — ^ ) s 

X{±. :$:^l5^#iJT:tSJaS L a - vv JU h -> JU v ;i/ h h 



15 S 8 (D^iS:^*^ 6 6 ^^/in ct ^) (Z. a - -f h -> ju ;n] IgK^iS;^ 

35^ e> IS ^ ^{Z JU ZH — ^ t oc - y-^ ^ zy JU y J]. 12 - X { SIJ :§ . 6 - 
- a - ^ □ -> ^t. V ;b »Mci: LTcDv^t. h K V — 

7. li s 3E ic v h — X i: a - < w ju h v Ji. V ju h — ( gij ^ , 6 ^ - 
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5 i^^it^x ^©^fes ii'^ « ;!)< b "7 ;i/ |^ - 7. . v' Jl/ h ^ :t 

— a - VV JU h v -7 Jl/ h - ( S'J 2& s 6 ^ - O - a - ^ ;u □ ■> Jl/ -7 
h h U RZf±s^m Y Z «!: 7i< s^J L fc o SSt LXO 

iiti!i<i:m^^^Tofco -^^.m HPLC::bvArYMC-Pack ODS- 

A R355-15S-15 12Aj]((:^)':'l'XA->-1'lJ)^ffil^T^ 

15 fi>ti}?5x. Y ^fs^ L^ii-r ^ c <t ;z J; y . ±is-7 jl- ^ h =5 :t — xam^cd 

Si^Jfej&^e s J^JE 9 9 . 9 %iU±(^^i?)c#|X#.n°Begl?^#ilR^*^ 8 . 3% 
T-> ^fc±12VJl.h'<>^^ — X*^e)©^0!t^3 7!?^t=>.$«tJg9 9. 9%JU± 

zn'=>^^it«?lXS?^^^J|^!l YIZ-^L^T. ©JS(Z?i!£-:5T>^ ^ JU -ft ^ «!: N 
J: 2 -^n^n^ Ljto 5Ls ^^tlX<f:^j^#iY(D' ^ C - nm R 

^ ch to o 
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9 









)v it <o m m. 


*I ^ it 






±^1^ Y 


2, 


3 . 


4 - 




1.00 


1.00 


2 . 


3 , 


6 - 




3 . 0 5 


3 . 9 8 


2 . 


3 , 


4 . 




0. 8 2 


0 . 8 5 



Z.tli^<0^^^t^i^. a --f V V' Jl/ h V Jl'^^ J^ =l^iM^^^^Stt^^t■r 
§ ?t? U ^ ^ h* (Z J: V Jl/ V ^ V =y :^—-Xt^i^ <0^jizmy^\i. -7 )\. V 7- V 
5 =y — :^ (DtVMjt^^'y )\^ n — ^ (D 6 ^i^KM* IC Jl/ □ - ^ a 

L/t5!BiT's ^it^l Tat>$tiSa-'r vv;u h V h U ^ — 

( gij ^ . 6 ^ - o - a - Ji/ □ V ;u -7 Ji/ h -r h 7 /}- ~ x ) X"ih^:L tt<m^n 

10 ^85t^ 1 

cc-D-Glc/D — (1-^.6) — a-D-Glcp- (V^4) - a- D- Glcp- 
(1^4) - a - D- Gic p - ( 1 4 ) — D-Glcp 

X^ ;i/ h ^ > -^^ — :^A^t=5(Z>^fi5t!i^ Y IS, V h ^ 7^ — :^ <D 
15 TCT^ig □ - 6 {ii7KMSlz Ji/ 13 V JUgj&'t a U/ii 6 liT's :|sit 

- a - ;i/ □ V ;u ^ ;u h ^ v :t — :^ ) T ^ § Z <!: 7&<^J U o 

2 

20 a-D-Glcp - (1-^6) - a- D- Glcp- (1->4) - a- D- Glcp- 
(1-*4) - (a;^D-Glcp-(1-*4) -a-D-Glcp- ( 1-^-4) -D- 
G I c p 
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a 1 0 







N M R-fb^ V 7 h ^ ( p .p m ) 


^ U ~ X 


^ ^ S 




±1^!^ Y 


a 


1 a 


10 0. 8 


10 0. 8 


2 a 


7 4. 2 


7 4. 2 


3 a 


7 5. 8 


7 5. 7 


4 a 


7 2. 2 


7 2. 2 


5 a 


7 4. 5 


7 4. 5 


6 a 


6 3. 2 


6 3. 1 


b 


1 b 


10 2. 6 


10 2. 6 


2 b 


7 4. 2 


7 4. 2 


3 b 


7 5. 8 


7 5. 7 


4 b 


7 2. 1 


7 2. 1 


5 b 


7 4. 0 


7 4. 0 


6 b 


6 8. 6 


6 8. 6 


c 


1 c 


10 2. 3 


10 2. 3 


2 c 


7 4. 2 


7 4. 2 


3 c 


7 6. 0 


7 6. 0 


4 c 


7 9. 6 


7 9. 5 


5 c 


7 3. 9 


7 3. 9 


6 c 


6 3.2 


6 3. 1 


d 


1 d 


10 2. 2 


10 2. 3 


2 d 


74. 0(a). 74. 4(/S) 


7 4. 2 


3 d 


7 6.0 


7 6. 0 


4 d 


7 9.8 


7 9. 5 , 


5 d 


7 3. 9 


7 3. 9 


6 d 


6 3. 2 


6 3. 1 
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e 


1 a 


94. 6 ( a \ 98 5(<S'^ 




^ e 


7 A 7 ( rv '\ TK 7ffl^ 


74. 0(a), 74. 4(/S) 


o e 




/ D . U 


4 e 


/a. ova^, /a,4^/J; 


/ 9 . 8 


O C 






6 e 


63. 4(a). 63. 4(/S) 


6 3. 1 


f 


1 f 




94. 6(a), 98. 5{;S) 


2 f 




74. 2(a), 76. 7(/S) 


3 f 




76. 0(a), 78. 9(/9) 


4 f 




79. 6(a), 79. 5(/3) 


5 f 




72. 6(a), 77. 2(^) 


6 f 




63. 3(a). 63. 3(>8) 



10 L a - < V v JU h -> ju □ li H ( gij ^ , 6 - O - a - ^ ;H] -> 

li. 4 - i7 JU =1 V ;u^f^ L. v h :t U 6 ^ <fJl^Zi 
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10 



15 



:^>ET'?#fc/^5^ JUT. ^□tr7.7i?ji/:^ci i ^fij^offii^a - -r vv;u h 
=^ ji'Z\mm±j^Mm^^ V ^zf^ vmsh. ^itm^m 2-3 (D:^mx'm 

fc/'^ -5^ Ji/ :^ □ tfT^^n :^ N 7 5 ^fijfeofflMa - -f V7 ;i/ h V ji/ 

^ ^ — ^' □ h' JU 5 7. A 1 9 ^ Ed 5fe CD ft M a - -f V V ;U h V JL/ □ ^ 

«^^^«^^ V ^zf9- h-msh^. ^smm-'i^ itj^^A^fcyo. 25 ^(5 

^jn^s 35 pH6. 0 (T a y< i7 ^ — n 7\z JU ^ ^ A \ 9 
^(OmmCDi^^. pH8. 4 ) T^tfflS -y:. ^<DSf&jS(D-Si5^SgB^e*]IC 

m^j . 1 0 0 °c T 1 0 a^mm^LT ^jiB^w^ Un sfc?jS(Z5ii5i:z)^;Ky^ 

Lfco BP'S. -?-iZ)®^^/;c^Hii?^OJ§?K<DS5t^SS V^^ — • T^JU V 



20 



. x\. 



X 1 0 0 



25 
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B: 1 1 



(mm) 


MTtti^i^m (%) 


oil wmm 


N 7 swmm 


A 1 9 i^mm 


0 


0. 0 


0 . 0 


0 . 0 


1 


0 . 1 


0 . 1 


0 . 0 


2 


0 . 0 


0 . 0 


0 • 1 


4 


0 . 1 


0 . 0 


0 . 0 


8 


0.0 


0.1 


0. 1 



10 n%tm \ - 2 (D:^)^x-mw^Lxntc/^=r t?-- □ t- x .-n ;i c i 

15 A 1 9 a - 'f V -7 ji/ h V ^ ;u zi 7p y 

3^ -5^ K ^ . S D S - ,1-; U 7 1> U T 5 K ^' M ^ J^l; ft S ( >f' -'U )1 ^ 7 . 
5 % ( w / V ) (ZfS nmiZ.)^m L/i^^M v-:^- ( B:$:/W • ^ 

M^jfJ^Lfco CI 1 ^fi5fe(D^ig7r; U ^'■^^ K (D^^Tfilili^ 1 3 7, 0 
20 0 0 ±2 0, 0 0 0 ^JU h >T. N 7 5 ^fi*<D^M/fN U 5^ K 
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Itm 1 36, 000±20, 00 O^Jl' h >T. A 1 9 :t*S5fe(D^^7n U ^ 
\^ (D^^mitm 94, 000±20, GOO^JUh>T'ae)-^fco 

^^15IJ 4 - 5 ^^^-^^ 

5 m^m 1 - 3 CD 7? S T'JitS LXmtzC 1 l S 5^ « - f w K -> 

)^umm:±fSimm7^^i£:-^t ^7f. u k . ^i^^j 2-3 (D:^>±Tffig 

^;f^ U 3/9^ K X Sfcli. ^H^J 3 - 3 <D:?r;ST'ffiiy UT?#fc a i 9 

5fea - -< V h ju^^ JH3iia^^^*jS'tee u /^^^^ k 

10 2% (w/v) 7 y -y :^ =y ■< > (7-7->-\'A-7rJU-7->7-Ai':t'x>7 

IS © M a > K s z>' -tf ;kd p H =^m]^Lxmmmm^^ u ^zf^ (omm 

iii^ 5 . 2 ± 0 . 5 N 7 5 ^S*©^IS/-t? ^ 9- (DmMj^Jt p I *^ 7 . 

15 3±o. sx. A 1 g^mmommT^sv ^zf^ (Dmm,°it p \ m4. 3± 

0. 5"Cn ^fe-DfCo 



[i. C a ^-^t^^^Tt 1 m M?^STT'5ll^ Lfco C tl 6 <D ^ ^ ^ 5 H C 
m<D§^m (CI 1 ^^5^71-; U K ^ 6 li ( N 7 5 ^ 

25 K ):s ^ 8 i§i : p H (omm ( c i i ^a^^^n u ^ 3^7=- k m 9 n c p h 

«?fj# (N7 5^a3S(D;fvU^-^7^K):. ^1 0^ Cp H (Df^^ ( A 1 9 
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^m^OTf.'J^Zf^l')! lZ9fkLfco ^O^W:. CI ] ^m^<0 a - ^ V ^ 

)i h =y )\' cf )\^ ui^m±^mm7^'[±^mr ^mmm.^u(ommi^m.[t. p h e. 

0.60 ^^SSTs 4 5 °C ( C a 3Z.li#^ 5 0 'C ( 1 m M C 

a 2 T*. -g-OMJi p H li, 3 5°C. e 0 "^WiJ^mX-m Q . OX'. N 
5 7 5 ^^^<Da - W ;i/ h V Jl/y ;i/Zl!^K^fiSt^^jS'|±.^^-r s Tt; u ^ 
K (DSiSiajgli. pH6. 0. 6 0 53-KJg^5T. 5 0 °C (Ca^*^^ 
X(i$>J55°C (1 mMCa^+^iS) T'. -^rOSilpHIS. 35°Cs 
G 0 i^mKBX'^^ Q . OX's A19^a^fe(Da:-<VVJl/h->Jl^^JUZl|i 
a^J^St^^T^lt^l^-r S7t? U '^^^^ K«Dg®igJtli. pH8. 4, 6 0^ 
10 P^SJ^T-s iii^ 6 0 °C ( C a ^"-^^W^) y.ltm 6 5°C (1 m M C a ^^^^) 
Xs ^(Orn'Mp Hit. 35°C> 6 0 tT^-FB^Sf&T**^ 8 . 4X&^tCo 

15 Jg^lcl'tllS . '^i^Tr: U ^'--J^ K "^^^jj^ C 2 0 m Mt^Miilllj^. pH6. 

0 ( A 1 9 ^m^<D7f- U ^i-^*"-?^ K (Om-^. 2 0 m M ^ IJ -> > - N a O H 

pH8. 0)3 gCa ' +#^iTlST^ 1 mMC a ^^^liTT^ig 

^(Z 6 0 Us 7K/^ m^-r^a - -f V V' h -> Ji/ ^7 ji. ziH 

S&^^^/^14£;liJ^-r § Z <i: IZci: y ^tofco X> pH^^l^lJ. a - -f 
20 y -7 h ->JUtr Jl-ZimM&^^^jsn^^-r^^N U ^ T''?^ K p H (Z) 5 

0 m Mmm-^^X 4 'C . 2 4 B#F^<§*# Lfc^. p H ^ 6 . 0 ( A 1 9 -t* S 

m(D7f^ V a:>m^. phs. o ) (zism l. M?^f 

§ :: i: iz J: ij ^toi^^o ::n e>(Z)iitg^^ m i i m Zi^m^mn ( c i i 

25 ^-'e^ K ^1 3 ^ CiaJt^^'S ( A 1 9 ^^^(DTf. ij ^ ^1 

4 ^ c p H ^^is ( c 1 1 i; ^3^5^ K m 1 5 n c p h ^gis 
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{N 7 5^m^(0 7f^v ^zf^ b' )i. mi em cph ^.^ ^ ( a i 9 ^ s 5^ 

(D7\i ij ^zf9- K ): iZHkLtZo C 1 1 ^^^<Da - -f V T ;b h v ;u JUZJ H 

+ ) 3l{i^^ 4 5 °C (1 m M C a ^^^^^E) T' s ^i^Tfx U 7^ K 

5 p H^^'|±{i$^ 5 . 0 10. 0 T> N 7 5 ^^3feQa - < W h V 

ji/^r ji/ziiiKfe^s^jS-'i±^wr^7t? u '^T^f^ k o^s^s^-ttiisiit) 4 5°c 

^T- ( C a ) 3l(ii|^ 50°C^T' (1 mMCa ) T s ^ It 7^ 

*J ^Zf ^ (D P y^^m^ltm 5 . 07bm.9. OX'. A^9WA^<Da-'< 

10 5 5 "C ST ( C a 2+1^:,^^^) X [i $t] 60°CST* (1 mMCa 

T'x U ^ K <^ P H 5 . OTiiMS. 0 T S>^tzo 

M L Tf#/-c N 7 5 ^fi a - -f V ^ h -> ;b ^' ^l^ =1 ^1 M ^ ^ ^ ^ '14 ^ 
^•ro?t-^ U ^Zfy" Ks SfcISs ^l^<?!J 3-3 ©yiJ^TffM LT?§fc A 1 9 

4j^S5fc(Da --f vvji. h i/^i'i^ juzimsi^^^is-s^^-r 5 7»; y ^^^^^ 

JU 4 7 3 A| (T -r K /W V 7.7^ AXiti!^) €ffil^T^^ Lfct Z^. 

^ K [iiE?iJ^iC5^l:r§12?iJ^-^ 7 (z^-r 7 5 / MiE?iJ€^ n 7 5 
n^^cD a - < y -7 ;i/ h vJU /-n ^zf9- 

25 K ISiB?iJa(C3K:l:r§ie^iJS-% 1 9 (c^-T T 5 / ^le^ij ^ W L ^ A1 9^4 
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CI 1 U K(D!*|g|5 7 = y^iS^IJ 

m^m 1 - 3 Tffis LT?#fc « - -r v v h •> Ji^mm^f^ 

5 V K(D — 1 0 m.M h u ( p 

H9. 0) iztiLx. m^Ltc'^. m^bntimmyf^^mmmmx-m } mg 

/•m l©>^^iC7S:§J:^(C#fKL/Co .l(DMif4j?^ (1 m i ) IZl 0 fi g (D 
h y >f-> > (fQTtM^ (^)fig^)^*P^. 3 0°C. 22 B#^j5JE:2 
C ct J: y 5^ hMk Lfco ±mLt:^zf^ K ^mg|-r5fc4!). H P 

1mmX:^$l SOmrn. O - ^ - X { W) Mi) ^fflt^s ^;ST> ;"5itM 0 . 
9 m I /55'<Z)^^i|=T-s 0 . 1 % h y :? A :t Pl^^ - 8%7-bf--hUJbjt 
0 . 1 % h y 37 Dtp^- 40%7izh-hy JU5§5S<D 12 0^ 

mt^{iX^^uir ^ *J -7 ^' ^ V X > h . ^ T^T^ K 2: :b =7 A^li Lfco 

15 :^ ^ A >i |±J L T < ^ 3^ ■T- K (i s 2 1 0 n m <D Bg^ jg S jfj IS 

?#B#raf^ 8 rJ?')^ P20 (-f^^tB^PB^iii^ 2 0 P5 6 {\W^^^f^m^Q'if). 

P6 0 (iiJ^B#F^iit^ 6 0 ^75-). P6 2 ( ^^*#B#Pb1$^ 6 2 ^ ). P64 
^r^*^6 4^). P75 («J#B#F^i|^ 7 5 :$^). PS 2 ( B# ^ iji*! 8 2 ^ ) , 
20 P8 8 (#.*#B#PB^i|itj 8 8 P9 9 ( <^ 8# 9 9 ^55- ) D ^ L . ^ 

3? -fl/^ Pi^M- 50%7-bh-h'J Jl/JgJi^lZ^g? Ufcm. 'IS /? <D 3^ 7^ K 



25 
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mmm 2-3 (Dyji^x-mwi Lxmf^a v-^ k v^'nyju^HK^^ 
H9. 0) icjptuT. mmLit^s nii>ntzmm}^^mmm7^X'm ^ m g 

\ (Di^MiZ^^ ^ z> iZ^mLtZo Z(DMf4-;S (1 m I ) IZ Z 0 n g (D 
5 U v;i/X> K^7f5^4^-Hz (?n^^.i£S (^) m^) ^m^. 3 0°C. 2 4 

3*tgHPLC^^T^i:o/co fip-^s irv'r^'n;t^>^X3'x7-c 1 8 

:^7AJl(iSg3. 9mmX:^^E1 50mm. -^^j" — ^ — X (^)ili) ^ffl 
^iSTv ijiLilO. 9 m I /.^(D^#T*x 0. 1 % h U 3? tI" □ 1^ M - 

h U JUjgj^xD 1 2 0 15^FH^75M:tTf^^T■r^ U T v X > h^#T^ ^Zf 

7t 5 ^ K : p N 4 7 (<^j#b^Ph^$^ 4 7 PN5 9 {^.nmmmoQ 

15 53-). PN6 7 (^*#B#FH^ij!^ 6 7 PN8 7 { ^^mmm 8 7 S^) . PN 

8 9 (i^!tB#rHiiii*i 8 9 ^^ML. ^n^tKD^zf^ ^mmi^^Mm. 

^•BLtzms 200/i I (DO. 1 %hU7;U:tn@tM-5 0%7-iz hxh 

u u/c^^^ -(i CD ^ 5^ K^TJ^n^^-f > v - ^ > -y- - , 

20 S 2 4 (C?i^9-7 S y ^lH^j7iM#'=>n/Co 

^^#U 5-4 A 1 9 ^*S5fe(©;^: u ^ K (Ortspy 5 y ^is^ij 

HI^^JS - 3 <D:^;^T'i|tiii LT^#fca - 'T vv > -> ;U JUi $g S ;^ s!t 

25 H9. 0) izMLTs i^tfrLfc?^. m i^titzm^yi^ ^ mmmT&X'm ^ mg 

/m I <Diijglc;S:?)J:-5{c#fKLfco ZiDUn-?^ ( 1 m l ) ic 2 0 /i g 
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V jujLy ^zf9-^--\z (m^ft^m i^) mm) ^i}ax.s 3o°c. 24 

t-ob. 5l**gHPLC ^fi-^irofco IP■&^ r^-i'^P/l-c>^J^:^:7x7 — c 1 8 

tl=y Ix^ im^2 . ^ m m t 50mm. O^f-^-X (^*) M) 

5 ^iSTs 0 . 9ml /:J3^{D^#T% 0 . 1 % h U 3^ Dl^M- 

ie^T-bh^hU^Ujgj^^^ejO. l%hU:7JU:?rp - 3 6 % 7 4r h 
- I- U JWj§?^(D 1 2 0 ^mt^[-}X^Pmr ^ V - 7^^ =JX> h^#Tx ^ 

0 n m o?!g3tg^)iij:E:-r ^ c tiz^ij ^ta Ltzo i&o^-f^ k i «fc < i^m 

10 Lfc 5 ^ >f 5^ K C P A 3 9 (<^*#B#P^$*J 3 9 PA8 1 (^St#B#^**j8 

1^). PA86 (i?.}#B#P^iii^ 8 6 53')s PA9 2 ( B# Pal ijt^ 9 2 ^ ) . P 

Ni 04 (#JtB#F^$*ji 0 4^)D ^53-^ Ux -g-n-g'no'^-::^^ K^Wh53- 
^K^^ilSLfc^. 2 0 0 M I <^ 0 . 1 % h u □i'^M- 5 0 % 7 -b 

h - h U ;i/ izmm Ltz^^. ^ CD^ 7^ K S □ 5^ -r > -> — >r > -y- — 

-^ 2 7 7!r£ 3 1 IZTjkfT S 7 M 15 7&< ?# >=> tL /c o 
K-r S D N A ^^fc^al^^ D N A ci:?f$K^^ft(Diii^ 

20 

^iRl51J6-l ^fe-fil; D N A (Dligi 

§15^^55- 8? 4^3 f/W > 1> X # 4 J 2 . 0 % ( w/ V ). ^^ttiiifel 

r7-y-t5— :?.hJ! 1. O^Cw/v). U>M— :bUl7A0. ] H (w^ 

v). U>^ — ^hhU'i'A - 1 2 7K^M0. 06% (w/v). SS^Vi^T^v 
25 OA - 7 7K±ao. 05% (w/v) ;&Z>'7K7:>^'c>JS:^j^<*:^^^x 500m 

1 # = ^ 00m l-ToAnx 7t--hi'U-yT'1 2 1°Cx 2 
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0 tJJ-F^MB :p^4P LT^ z^-?^ C^' a ^ 7\i x CI ]^^mmL. 

2 7'C. 2 3 0 r p mT-2 4B#MIe]^JiM:^«Ufco -etD^x Si^^JJ-illZ 

j:^jmmmt^ii>um.Ltimw^T E s^mm (phs. o) iz^^m^its 

UV^-A^O. 05% (w/v) 37''CT'30t55'r^'r> + 3.A;_ 

5 h Lfco iJfLS^i^- 8 O-CT- 1 B^f^-aS^ms T S SJi«-;i^ ( p H 9. 0 ) 

C:(D±jtl-2fg#«)/%X^/-JI/^i}H^, D N A 

Ux s s cmmT^ ( p H 7. 1 ) [z5tJ5?mx V7njii^i'T--\ff:fn'T-( 
10 :^ - -ti' ^ ^ ti n 7 . 5 ^ 9 X 1 2 5 /x 9 *n ;t > 3 7 "c T- 1 B$ PaH- > + 

;l>^^*Qz.T^fei*: D N A ^^Atb Lx >%x^ y - ju^in:^x ifiJcLfc^fe 
D N A^^t:itm^mm L^o Z (D J: ^ d LT?#fciff l^^fe^*; D N A e 
mg/m I (Z;5:^J::5[CSSCiil®j^ (pH7. 1 ) IZ>§®Lx 

15 mmz: - B o°cx"^.mctzo 



^.^^ij 6 - 2 mmm^i^ B G c 2 (Dmm 
m^m 6 - 1 x-mmi-fcmmm'^w d n a m>^^ i m i ct u x zmzm 

mWmSau 3 A I ^iiitj 3 5 ^{2iJPX.x 3 7 °C T 2 0 ^ Fa^ Jg $ it T sfe 

20 N A ^u-^i^mLtzms mmmm^mmmit^mz^ m 2 , ooo 

6 , 0 0 0 Jg^S^;&Mb7i^ D N AmPr ^U^Li^o SU^x 7?" 7X5 K 
/<.^^_|fBluescript il SK{ + )^i7.[-=7'$'i^ — 
□ - - > • V 5^ A ( ^ ) M ) ^ (C ci: IJ $IJi5g^m Bam H I ^ ft 

25 g <!: $c IZ^#/c D N A 5 fi g t ^ rDNA^I-^f-vaV - ^^y hj 
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n'^titim^K. D N A ^mi^x s □ > tr^^ > h -tz y □ > 

■7=->h-t2;UfEpicurian Coli XL2 — BlueJ|(7>h^ 

Tiffed ^ ^ V -^i^mLfzo m^tif^mB^^ y ^ u - 1 lxo 
.5 mnm^w^. "^T^iz J: ij mm Li^. h u 7^.> > i o g / l . k^x^^t. 

Sg/L^ i^^btJ-hU-i^ABg/L. T>tfvU>:^hU'!7AJfi1 00m 
g/L. ^^t55-yD^-4-:i7Dn-3--i'> KUJl'-;S-:^'v^ h-> 
h' 5 0 m g / L S ^ tl *3^¥*5:^±fe ( p H 7 . 0) ICffi® 3 7 °C T 2 
4B#raJ§«^. ±Stife±(C?Bfig$nfcafe<D=I □ 5 , OOO^S^Tv' 

10 v-\'AiaT»--1'D>fli B-Hy bo n d-N+J ±lZS|^Lfco M^M 
5 - 2 <7):^;ST'B^ b*MZ Lfc^ IE ?1J ^ IC ( j" ^ 1£ ^IJ # 1 6[C:^-r7 5/ 

mmmzto i-f 4. ^ m cty^i i#@^t*(D7s y ^iE^ijics-::^^ 5' 

-GGNTTYATGAAYTTYAGRTGGGA-3' T'St) S tl 

15 AT P T 4 Tf. ^) y.^ K^:^-■ifS^l^T|5}<i#:^^Lr:^□- 
3^1 <tLT(D^fifeDNA^?#fco $felz?#3t:^-fP>M_bfc:S|^Ufc=ia = 
-CD-p-S. ^''o — i:SI#/ci:#-^^^F-r =1 □ - — !ZO^. il^(Z?=iD:z 
-/N-r 7' U^-r -iz - V 3 > LT 2 llP.CD?f$»^^<*:^M*;? L/Co 

IJ . Cn 6 2 S^(D?f$a^^#:;{>^6$Ig|;?. D N A ^^i3i-r^— :o . 

20 lE^iJ^ICi^lt ^iS^iJ^-^ 1 7 IZ:^-r T S y ^i2?iJ[ZfeCt 4 §@ J: y m 
1 l#axT'<D7^y Mlfi 5IJ(CSO's5' -GAYGCNTGGATGT 
TYGGNGAYTGG-3' T « t> $ tl ^ It »1E ?lj O >^ □ - 3^ 2 ^<b^ 

T. Lfcjm^;t D N A ^^StR L\ rsG 

• 25- C 2 Jl c!:#S L/co 
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m^m6-3 D N AlE^IJCD^^B^ 

mmm 6-2 oifyiiX'mti^m^i^w r b g c 2 j ^^^4lc^^^L^s t > 

tfv';>:^-hUOA^l oo/ig/m \ ^t: L - zT n xi^m (pH7. o) 

iz^iffiLs 3 7 °cT' 2 4 B#rBi[siinisMts« L^co ±^«i^T^^. mit^^^m\z 

5 J: y igftii^!i:<)^'=> Lx il^ © T ;i/ :h U - s d s ;i (z ct U $1^ ^ d 

NA^ttttJLfco Z<D3iiI1^^ D N A (DJSSia^J^. il ^ <D ^ + -> 1:1 

J: iJ^^^f Lfcci: Z5> D N A (i. /•?-5^;u7. y □ t 7. /t? :^ c 

1 1 ^(Zi J^-r^x 0.:! 5 2 9 4 l^S>t=^<Ds IE S IZ SS: 5 1E?IJ S# 1 8 
(Z^-r^S15?iJ(D D N A ^^^T•l^/Co ^1 7 H [c ^ "T J: (Z . ^(D^Sgl 
10 :t D N A Ctel,NTx D N A (i. $li|Jg^^X b a I C J: IS (4 © 

Tlx 12. 13. 14. 15. 1 1 7 Cl^-r T S y MlB?IJIi> 

82373S832^g. I^57 675^589^g. ^8747!?M904§ 

@. mi 1 1 77^si 1 4isa. me 5 7 Tbme 7 omB. e 7 n 

m3 99§g. :^9707^;M993§S. §l93875^953#g. ^2 

7 971)M2 9 5S@;&0'm6 3 27!iS6 5 1 m E (D 7 S.' / mW.^\\ t ^± IZ 
25 — S![ Lfco i^. IS^iJ^Ici^:!^ ^Sie^ij^-^ 1 8 IZt^l-} ^ 7 8 3 TbM 4- 7 

8 5Se(DJS»iH?iJli. ^IRH^ihu K > (5 ' - t a a - 3 ' ) ^ zi - K L. 
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5 TfktT 5. ymW,¥\i^^L. :^^BM(D7f. V ^Zf^ a. /'^^ JUT. <?'u\f.7. 
/t<ju7.c 1 1 ^lz^f^^.^Tlis 5IE?iJ#-^4 iz^-rtISE5^iJ<^> 

D N A IC J: ij =1 - h* $ tlTl^S Z <i: LTl^So iS^iJSlZfe (t ^15 

le^iJS-^ 1 8 (cWISStifcT 5 /Mi5^ij7:)^6?d: U X -eroT 5: y MlS^iJ (i. 

B^Lfco C<^J:aiCLTv ^(Di^Sie^iJ D N A ^ T p B 

GC2JI i^SL/Co 

16 

Kf i) D N A D N A t'fem.^^'^ow^m 

^IrP 7 - 1 D N A (Dfii!^ 

Si^»BP-53--J5^^it^D \ n-i y ^ V <P 7.i^ A I 2. 0% (w/v). 
20 rT+ftS — 7.hJi 1. 0%(w/v), U>^ll:*3Ut7AO. l%(w/ 
V ) . 'J > ^ — 7- h U 0 A • 1 2 7K 0 . 0 6 % ( w / V ) . eftM ^ ^' V 
.'t'A-7 7Ki£0, 05%(w/v) SO'7K;^f^ JS:^ j^^i^ife^ V 5 O O m 

i^ = :^:7^:^=]izi oom i-ToAtis — V <p x^ — zfx \ 2 I'c^ 2 

25 2 7 . 2 3 0 r p m T- 2 4 B#r^|pl^f^^i^S L/Co ^©m. ^/C^lT^-glC: 
J: tJ ig»4^!l*^e)^ig^ Lfc®#:^ T E S ^SjS (pH8. 0) (Z5#5l$-t±s 
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— A^O. 0 5% (w/v) tn^. 3 7 'C X' 3 0 ^ > 3. ^ — 

\' Ltc o ii&m.!^^ - 6.0 °cX' ^ mm'^^^'^s t s s i^^jg ( p h g-. o) 
^Ap^t 6 0 "c izins T E s xy -ji/jij^^in;^., ^k^KI^ 

L^ s s c i®Sf?g ( p H 7 . 1 ) \zmm^^. U 7t?5? UT--tf «f: 3f □ 5^ -T 

■t — -i£^^tl^ti7. 5 g 5Lli ^ 2 5 fi g 3 7 °C X' ^ ^ > =^ 

3.^ — h LTS^5$-&/co J50Ji^(::i7ap7tvji/A/'i'v7 5Ji/7'Ji/3 — ;i/ 
jl>i^^*n:^T^fefis: D N A ^tttb >^x y - ju^An^, ^^Lfc^fe 

10 i^D N A ^<^t:}t^^U^Ltzo :i<D J: lzLXmtcmm'^-&WD N A ^ 
iiJSS^I m g/m I IZ^Si^ J: O \Z S S cmW}^ {pH7. 1 )• IZmML. 

my^^- 8 0 'cx'i^mLtzo 



m^m7-2 mnm^WB G N 2 (omm 

15 ^I^M 7 - 1 T'li® LfclSig^^ft: D N A^7^^ 1 m I <!: IJ . ZtllZU 

mmmKpn ] 2 0 0 mi^mx.. s 7°cx ) emrsKm^itx'^'^ 
j^D N A ^i^m Lfc?t. mmmm^w.mm>:>)i^[z ^ y ii^ 3 , 000 75s 7 . 
0 0 0 m.mnt^h:/s.^D H Am>^^w^ u/co sy^. s ^ ^ i> ^ - 

IfBluescript II SK( + )J(:;^H^^S'v — V-i'P — z:> 

■^i/iL/c?^s ^ (O^Wi-^ntczf =y V ^ ^ — 0 . ^ a t9t\z%fzD 
N A EElin-i^ 5/ig rDNA=5<<f-->a> - .^'V hj| {S;"Mit {!f*) ^) 

A^fflL^Ts ii^oi]'>t:7^>h-b;ujS{Cckyzi>l^7^>h-b;u TEp i 

25 curian Coli Xl.2 — B\ue^{7.V^'P'J — 'y-i^a— =. 
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y liMLfc. h U >^ h > 1 0 g / L s ^ex + ::i 5 g /L . i^iti- h U 
A5g/L, TVt^i/UV^f-hU-^Aigl O0mg/LStf5-3^D^- 
4_^PQ_3_^> KUJU-/S-:^f=7^ KvKB Omg/L^^t;»5^ 
5 ¥t5iS±-lil (pH7. 0) (C*isL. 3 7 °C T' 2 4 B#P^ ±igS^^. ±S±fe±ICJf$ 
J^g$tL;fc^fe(Z)=in- — *^2, 50 0^i$:^-1'□>M fHy b o n d-N 

ct IJ |g 1 1 5 /^@£?IJIC»0'^ 5 ' -GAYGCNTGGA 

10 TGTTYGGNGAYTGG-3' T ft t) $ tl 5 it S@E ?lJ O Tt" U 5? ^> 

U:t5^ K e^fb^^^ ^>*(C L/■c;<)<L^ Cr - ' ' p 3 at PRZJ^T 4 7f. U 

smmommm^^t^ihrnm^ □ n a ^m^-r ^—^j. m^wmizm-f ^w. 

2 3 (Z^-TT 5 y Ml??lJlZS3lt^|g 1 4#gcl:ym2 1 ^g^T'O) 
75/^lS^IJlC:g-:5'g5' -GTNAAYCARAAYCAYTGGTT 
YTA-3' T'^*D$tl^^®iS?IJ<D >f □ -a 2 ^-fbip^^ 

» 

mmm7 - ztoyTi^vmfzmMmmw irB'GN2j ^'^}^izmi^. r 

25 >tfvU>TJ-hU'5A$l OO/ig/m l#t;L-yp:;?.Jg±-tjj (pH7. 



wo 02/055708 PCT/JP02/00052 

64 

XD N A^^thLtZo ZOm^ZD N A(Dm.^W.M^. il ^ <D 5= Ti- 4^ V 

^(C J: ij Lfc ct :: 5^ ^ISiSS^^ D N A (i. ^□t:;:i;tiJU 

7.N7 5^*izda3^-r^s 4991 i^mt^io. w.nmizn[i^^w.¥im^- 

5 2 5 IC^-rig»i2?)JO D N A e-^^T•l^7to ^ 1 8 HlZ^-r cfc :5 (Z. Z«Z> 

DNA(ztel>T. ^KDNAIi^ UWimm K p n I (Z J: 5 ^§§695 

lE^iJIis ^CDiS^iJ#-l- 2 5 lz#iB Lfc <i: fe y T2fe y ^ C O 7 5 / ^iS^U ,i: x 
5 - 1 <D:^;iT*?S^$nfc2!s:^ig<D7tt U ^ K<D N5^C7 5 / M 

10 w.m:sLZfmmm 5-3 (Z):^>iT'Bj •b*>(z$ n^cf^FBispaj^T 5 y mis^ijt 

@S?IJ#-^2 5 IZ#iBLfc7 5 /MlS^lJlZitCtS^ 3 6 7^ ^ 4 3# 
g<^7 5 /MiS^lji^:^!^ — St Lfco ^ ^ IS ^ IZ o IE ^IJ S 2 0 . 
15 21. 22. 23.^^0:24[Z?j^-r75y mW.nit. ^in^tl. lE^U^IZ 
*^[:rSi5?iJ#-^ 2 5 [C#fia Lfc7 S y Mie?iJ(ZjK:lt 9 0 7 75^ 9 2 5 
Sg. |g3677!;S386^g. ^1 0347!jS1 058#g. ^996 
75^ 1 0 2 0 # g . 7a O'^ 6327^S642§S<D7Sy ^12 ^Ij <!: ^^(C 

— 5fe Lfzo mm^izmi ^mnm-^ 2 5ic;&^(^om4 2 9 475S4 2 

20 9 6^§(75it»ie^lJ{S. ^IRiii^±Z] K> (5 '-TAA-3 ') ^Z!-KL 

> (i2?iJ^fC35t(^ ^iS^m-^ 2 5izit{:r§mi 2 8 6#g<D7$y^) T* 

tti<mm Lfco 

C n 1^ (D m (i s * ^ O Tl-N U --i 5^ K IE ^IJ ^ (Z (t 12 ^IJ § 2 (Z 
25 ^ -r 7 5 y Mi£^y ^ W L s <D Tfv U 7" 7^ K > □ f :^ 
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D. N A ct IJ =! - K ^ n T l^ C <»: ^ ^ L T l^ S o 5L. 12 ?^IJ g IC (t ^ le 

nm-^r 2 5 {zmm\^ti7 s /Mie^ncfecr^m i 75^3 b^bot s. ym 

G N 2 Jl ir^^S Lfco 

10 ^©^-151] 8 T )\^7.UJ<.<p ^ — ^ynt:'7t-s;i/57.A19;t*a5fe(D^vUA^:?-5^ 
K^=l-K-r?)DNA ^^t^^^mx. D N A <±:®KlEili*:(Z5l)i^ 
^^<5IJ8-1 §fefe**:D N A ©ISM 

15 V ) ^ U > ^ — ± h U O A ■ 1 2 7K 1^ 0 . 0 6 % ( w / V ) . V :^ -> 

'5A-7 7KigO. 05%{w/v);RDf7K5!)^6^j:?)j^i*±^±-|!l£. SOOm 
I^ = ^7^:7.3[C1 00m l-ToAtls tT— h^>U->^T-1 2 1°C. 2 
O^FeTj^^ffi L, ;%i|]LT. 7 ;U 7. □ /-v i7 — □ t' 7ti ^ 7> A 1 9 S 

Jg^L. 27 'C. 230rpmT'2 4 B#Ph^ [h1 ^*i^Jg « L o -^-tD^s it 

20 ii^^Miic J: y dg«!|^3;(>v6^Si Lfcs#:^ T E s ( p H 8 . 0 ) IC>^ 

iS^it. 'jyT^-A^o. 05% (w/v) sycT'So^Fa^-fv 

^ a. ^ - h U/c„ iJaJlit^^ - 8 0 "C T- 1 B#ra>*$i^. T S S ( p H 

9. 0) ^^jq^T 6 0 ICiJDiSi Lx T E S X y — Jl/>ljg^iP;t. 

tK 7K 4" T- >^ iP t 5 iJ^FaV^ L < Lfc^^s s'^^illz ct U ±>tS^^ 
25 iRLfco c ©±>t iz 2 {S#(Z)/%x ^ y — ;i/ ^in^, >±ij^ L fcm^fei* D N 

A ^^li S S CM®>S ( P H 7 . 1 ) [ZmW4k. U tK 31 ^> U 7 - -tf t 
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y n =r i- — "if ^^tl^ni . B jil g JLlt } 2 5 HL g 37°CT'1B# 

K'T^^^^j.^ — h LX &B$-^tzo KJio-^ iz ^ a D 7^. ju A X y 7 s. )U 7 

5 DNA^iiJgiii*]img/'milc^i:^J:'5[CSSC m.Wyik ( p H 7 . \ ) [Z. 
^» L . ^ - 8 0 "C T JSi^ U o 

||]^fi'lj8-2 A G A 1 ©lliliJ 

8 - 1 X'mmLtinm'^^^WD n a^^^ i m i i y . znizsu 

10 PI^^Kpn \ \ 0 m^tL-mX. 3 7 °C T 3 0 ^FhIJS^D^^ -i+TM^fe^!^ 

D N A ^gp^^^ Lfcms M*imJgige£MM/i>>* iCct y $^ 4 , 0 0 0 TiM 
8 , 0 0 0 DNAgfr>^^i3iii^Lfco SUi^s s k ^ ^ 

^— TBIuescript II SK( + )J(::?.h^^v? — — 
^ > • -> 7^ A ( ^ ) m) ^ cfc y SUPS^^ K p n I S ^tffl ^ i± 

15 •.T^^lCtiDgiT ^<Z)^^$nfc3f ^ :^ 5 K t> ^- 0 . 5 9 i ^ 

{C?#fcDNAKffn*^5/ig irDNA^-l'>f->'3> • ^-y hj (^;1it 

;lDNA^ffiLNTs iim(DD>tf5^> h-tz;U;^IZj:y=l>tf5^>h-t 
JUffEp icur ian Coli XL2-BlueJ{:;^h7^S> — 

-r y 7 u -^{t^ L to ?#e.nf-ia^H^^ -r :^ v u - i Lxroff^K^ 

"^iffelilJ: y HSLfc. hU:::^h>1 Og/L. ^«x4^7. 5 g / 
L. m^b^hUl7A5g/L. 7>l^'>U>ThhU't7A^1 OOmg/L. 
kt>'5->^n^-4-^Dn-3-'r>KU;U-/3-:»J7^'hvK50m 
25 g / L ^^t:S^¥-*R^±fe ( p H 7 . 0)lC*tMLs 3 7 °C T 2 4 B#r^ ±& 

m^k. ^4fe-hJ:i?Bj3t$ nfcSfeo □ a-— j^<ri6. ooo<i^th-ra>MrH 
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y b 0 n d-N+J (TVvA-A (^) M) ±lzm^LtZo 5 

lE^IJlCtelt §m 1 #@ J: y m 1 1 #g ^T<Z)7 5 / Mi5^IJ(C*0*g 5 ' - 
CARGARTGGAAYYTNACNGGNGAYCCNTGGAC- 

^TiH^ Ct-^^p:] ATPSu^T4^U5^^7^7^^K + :^-•^^^ffl^.^T|5! 

±lzEi^ L7t n — (D^ ::fa-:;^i <!: ^ =i □ - - iz 

10 Lfco c n e> 3 e)^^^ D 

NA^Jilz-rs— :?5"s iE?iJSizS^(:r.5)aB^iJS-§-2 9(z^-rTsy ^se^iJiz 

fcl:r§m6^a.tlj|^l 6 §g ^T'OT 5 y MiS^IJ(C»0*^ 5 ' -TGG 
ACNCARCCNGARGCNGGNGCNGTNTTGCA-3' T* 

N A L. ITagaiJ ir^^SLfco 

8-3 D N a S£51J(DP^ 

8-2 (n>n)%'^%iz.iem.m^'^ r A G A 1 J ^^>^{c«^l^. 7 

20 >tfv'J>T^h'JOA^1 OO^ig/m l^t;L--7"n:^±g±tlj (pH7. 

m\z i:^) mm^ti' hm'^'^m^\. . m%(n>y i\^ti u - s d sjSicJ: 

^DNA^ttaiLfco D N A (Dlg«i5?IJ^. ^ <D -5= 3*" :i|r v 

>s{Z ct U ^*ff L C 5 X ^^^I^^DNAli. 7JbXnA>7^- '^T-D 

25 t' Tt-s S :^ A 1 9 ^(Zft 5fe-r 5. ai:^ 5 8 1 1 JS^S^CO^ IS^IJ ^ IZ (1 ^ 
1B^IJ#-^ 3 2 C^-r ig^ie?IJ(D D N A-^#^Ta^fco % \ 9 1l(Z^fcke> 
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mmmt. ^i^^^ij 5 - i (^):^;ifeT'?ifs^nt*^B^.07^: u ^^^^ n?^ 

■r 7 s y MiE^iJii. mnm-^ 3 2 iz^ib l^t ^ y MlB^UizStcrom 3 7 
7^S4 9#g(D7 5 /^iE5iJ«!:^:ir[Z-S[ Lfco Sfcs lE^iJ S C fc Ij" IE 

10 ^IJ^-^ 27. 28. 29. 3 0.;&CK31 IC^r 7 ^ ^ -^-tl^' 
ti. le^ijaicj^l^ ^le^m-^ 3 2 Ic^flB Lfc7 5 / ^i2^iJIC*$r(:r^^ 2 2 
77iM239§Ss m3457^;S374^@. ^40 175^43 OSS. 
^8975^1 1 5§@. SO^m 64 17!jS667#g(D7$y MiS^U <t ^ 
±[Z — m.Lfzo i£?iJ^(c5$rl:r 3 2 i;i3^lt 4 5 5 0 T^M 

15 4 5 5 2 #g ©:^^iS?IJli. l^lR^lh =IK> (5 '-TGA-3 ') ^n — 

- ;UT ^ - > (iS^IJSICStlt olB?IJS# 3 2(C]^(:^o^9 6 5||g<D75 

20 7 5 y ^IS^IJ^^ L. 3^^B^tD7fv U -3f -5^ K . 7 JU:?. □ /«i t> ^ - ■i/ 

□ f7K;u5::^A.i 9;t* (FERM BP-7590) lci$-i,NTlS. 
lCfe(:r:&iE?iJ#-% 6 IC^-rit»lE?iJO D N A (C J: U =3 - K $txTl^5 C i 
$^LTl^5o 31. le^lJftfZfecrSie^lJS^ 3 2 IC^IE Lfc7 s y Mie^^ij 
ICfcllSI^ 1 7bm3 emUOT S y^i5?iJl±. ^l^Tf-: U -^^^^ KO^ii^v 

25 JH2^1J ,i:*i:^$nfco cn•E>(Z)^i:;!)^e>. ^ ^ U ^ 5^ K ^ii} bu 

(DtulE-f*:^ K(i. iE?iJsiz:j^(j-5ie?iJ*-t 3 2 (c#iE^nfc7 5 y^ 
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15?iJA^^)75: y X $ y MlS^iJli. lE^m (t ^ lE^iJ 3 2 (Z^-T 

^«X^ ^ 2 0 g / L y — 7Km:^ 1^ U O A 1 9 / L ^^ tvXJ^i^ 
^500m l^ = ^777.=IIZl OOm lAtls :t— h^'U-yT'l 2 

10 i°cTi s^Pb^msl. ;^jpl. .%®fi*;(zpH7. 0 izmmLtcm. t> 

t: V u > ± h y Aig 1 0 m g ^mmmiz^m UTi^i*:i^±fe^iii!i U/Co 

C(D>6'(*i^i|j3|C:^^0lj6-2 (D 5^ T f# ?15 ® ^ Ifl T B G C 2 J 

Ls 2 7 "C 4 8 B$F^iiMil#^S Lfco C 0^^;^ U ^ "i:^ 

15 ±^il±;t <!: M^* <i: LT^@SiJ(CiHli|X L/co IZOL^T !i ^ 

Si'js (C cfc i> litffl fl& :i)M=> :i: ili i . 51 isJE -> s >£ .t S *a Btl ^ U ^ 

mMU>m^®>S (pH7. 0) (CililUfcms (D ® H ;1 ^ 7K 7K •f' 
T*/%4P L^i:A<e>^W>fi7K^'trT*-'r-t»-'— (r^-5=^JUUH-6 0 0j) ((:^) X 

Lfco tuieiSjsE V a -v ^ >SI±^ 3 0m MiM{b:^ h U O 

t: 1 0 m M h U -ii^ifi®?^ ( P H 7. 3 ) X'ikmLtiMt. iki^mWt: 
2 0 0 2 / \ X ^ D- XRZf ] mM-EDTA^#t;33mMhyx-jg 

mmm'^ ( p h 7 . 3 ) izmm l 2 7 'c t 2 0 ^Pa^^iM mi^r^ is/i:^ 

25 LTsf*^ EliCl L^ -trOfi^^^. ^ to 4 "C (C L T 0 . 5 
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1 2 



^ $4 


(m{i/m 1 -^«#|) 




0.0- 




1 . 1 




1 . 0 



^1 2 (Dl^mt^ m ib ^£ J: y [Z . ^^M^^W rBGC2J! li^^^^O 
10 ni) C <i:;&<fiJBJ Ltzo m — cot^M t LTs ITxlz-b i u ej 

^^±-;ts ffi4*^S^1«D<i: t>a h -> J^ n ^R^^^^ S-ftli 

i^tti^D^ y 0. 3 7m^i^*^o. 0.2 ^iix-^ y . j^sfei^i* ir b 

20 G C 2 Jl <Di##IClt^ LXaj e>y{)MZ^l^^iTS)0^o 
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St/rLx r-fe/Kf — X (Sepabead s) FP-DAl 3J ^' 

s r -k :? 7 ^7 ij ( S e p h a c r y I ) H ,R S - 2 0 0 J >f ^ IT ^ 

■9^;i/-h3>'t — ;i/(Butyl-Toyopear I) 650Mj|>r;i/^ 

5 ^^I^{51J 1 (Z^ L/c:^;S (Z>^ L^T^^if Lfco S D S - :m U 7 ^ U 7 5 K 
^ )i^M%7^W}}ii[Z,i: ^^^mm 137, 000±20, 000^;i/h>s^ 

ms^Tf^v 7 ^ V Ji'T 5. \: ^ jimm^mmiz^ ^mm.j^.m 5 . 2±o. 5. a 

-f Vv;i, h Jl^U^mm7^'\±(Dmm=^mm 4 5 °C ( C a 2 + ^ :t >#^#i£). 
i^50°C (Ca2 + -i'^>^^^), Miip Hj^6. 0. S S ^ 14 IS iji*) 4 0 °C 
10 (C a 2 + < :t>#N#<£)s m5 OX (Ca^ + ^f :t p H^^'Hi 

li^*)5; 0 7!fg1 0. OT-$>ofco Z ti (D ifiS m 6 ^ ^m^^MTf^ V ^ 
Zf^ K (1. 1 co:^;i a - 1- V ^ ;i/ h V ;u Jb zi^M^^^^ 

.^e^^^^^^ V ^zf^ K©S'fbPfi*lttSi:SI®fit,(z|Sj-T'fe-:>fco 

15 ^Ir{DJ9- .2 ?F$M^^^^*: B G N 2 

MnU^i^ r /N- -f > -5= 'V ^7 :^ # 4 Jl 5 g / L . ;K U h > 2 0 g / L . 

^ex^^ 2 0 9 / L u — 7Km:^ H U -i? A 1 g / L ^#t:7Kit?^ 
€500m \mE.■^Z>'yXZ^lZ^ 0 0m lAtlv ^j-— h>;b — ^X*! 2 

1 °c T* 1 5 i^mmm /%£p ^sffia^ic p h 7 . 0 [zmmLtcm. 7 > 

20 t V U h U O AJg 1 0 m g S ^ ® ^ J!)P L T >^ ^±^m ^ Pl^ t o 

c(Dj^^^i^±{b 7 - 2 (Z):^•;sT•^#/c?BM^^l^^$ r b g n 2 ji ^mm 
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a 1 3 





a - < V V' ju h V Ji/ nua^^^^ 




0 . 5 4 




0 . 9 1 


SB ^ 'J lif ^ X A tt; 


0 . 8 5 



^1 3 (om^t^^mibt^^J: z>iz. mWm^W Tbgnzji li/^^B^© 
5 7f^ U ^T^^ K ^±g«±jtSDf*fflBai*llZM^ -ecDSfflBfei*!© ^ -SODi^gp^J- 
zkmm rxL2-B I u eJ!^^. ±^±i!^(Z7>^^>-U>^;^^PLTl^:fel^ 

10 • N 7 5 T > h:-> y > LTl^/cj:l^z ^tiU^ii-r-^TJi 

#i^^^Lfco m — OMF=<D±S«±>t^ ci: 4> a - < vv ;u h -> 

15 6n/c75<x COl#^tis -^rn-etlx S«!t^?I^ iJ iii*J 0 . 2 1 iis*jO. 0 

1 ^er-^ y . IT B G N 2 Jl (Dl^^lZJt©? UTB^ e» AMC^gl^'ffi 

T ^ o 7t o 

fJIJ 2 <^:^;^fCJp DT. ig^ffx Jl^ff Ls r-tr/'?t:*-X(Sepab.«ads) 
20 FP-DA13j^'Jl'>ir-iz3'7i7'j;U(Sephacryl) HR S 
-ZOO^^}\^sl'^f-)V- h3/\- — Jb(Bu t y I - To y o p e a r I ) 
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6 5 0MJ ^'Jl/^ffllNt:^35At?DVh^77< -izmLXmm 

u ^zf^ K ^ni^^j 2 \z7jkLtcii}^izm\:^r^iSTLt;zo s d s - .-i? 

'JT ^ JU7 5 K -y'JUm^^^tb^ilZ cfc ^t55-^M*^ 1 36, 000±20, 0 

0 0 srji h >s U 7 <P J[^T 5. K ^'Jbmmj^TcSii-iiz J: ^^^.-^.^^ 
5 7. 3±0. 5 . a - < VV h V JU^f^^^jS't4(DSiiiag*^ 5 0 °C ( C 

a ^ + #^??^£T). 5 5 °C ( C a 2+i?i4T)s Mil p H S^J 6 . 0 . igjg^^ 
14IS*^45*C^T (Ca ^■'#^?^iST)x 5 0°C ( C a =^ + #iST)^ p 
:^t4li*^5. 07!;M9. OT'^^fco tL 6 0) ^ Ji^ <=> x :$:Jiatg^M Ttt U 
h* liv 2 (Z>:^;S T*f#fc a - < V v' ;i/ h «> ;u ;u =iliS^fijt^ 

mno^^^ 2 0 g / L U >M — 7K^:^ K U O a 1 g / L S^t:7Ki§j^ 

15 $500m I^ = :^:777.^{Z1 00m \ Xtl. — rfX'^ Z 

1 °c T 1 5 ^m^m L. ^Mfi*]!:: p h 7 . 0 (ziim L T > 

t^-> U > ± h U 'i7 I 0 m g ^teM6^[Z^iP L T # ±§ ife ^ IS L /c o 

C(D>^<*:l$±til(C^I^<5lJ 8-2 (r>n)±XmfcWm.-m^W IT A G A 1 J ^isll 
2 7 °c T-*t 4 8 B#P^il^1tii}i±$« L/co C: <Dig»ii^!i>l3(D^S;n y ^ 1/ 
20 ^ K ^!^15lJ 9 - 1 a):^5^,i:i5l:^|C^«±jf (t iiiffiBfe 



25 
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PCT/JPO2/O6OS2 



m 1 4 





mm7^i± (mfi/m 1 ~i^m^) 




0 . 5 1 




2 . 5 




2 . 4 



Z <i:lU^[i:i:T_hi5?i5SlE^^*;(D^^ |5l— ^#T-. J^SLs ±^ » i}^D ;()^ 
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